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PROBLEM TO BE SOLVED: To provide high charging and 
discharging efficiency, an superior cycle characteristic, 
and compatibility with a nickel - cadmium battery, by 
constituting a positive electrode of an active material 
of Li4/3Ti5/304 , a conducting material of vapor-phase 
carbon fiber, and a binder. 

SOLUTION: A positive electrode 2 is obtained by 
pressure-forming a mixture including an active material 
of Li4/3Ti5/304 , a conducting material made of a 
vapor-phase carbon fiber, and a binder. The vapor-phase 
carbon fiber 5-10 vol.%, having a diameter of 0.1-0.5 
.mu.m and the length of 10-100 .mu.m, is included into 
the active material, in order to prevent lowering of 
charging efficiency and maintain a cycle characteristic. 
The potential of the active material Li4/3 Ti5/304 is 1.5 
V with the Li+/Li potential as the reference, and the 
potential of a carbon material which is a negative 
electrode material is about 0 V on with the Li+/Li 
potential as the reference, consequently the secondary 
battery having an operating potential of 1.5 V is 
obtained. The battery presents a high discharge 
maintenance ratio in spite of repeated charges and 
discharges, and the crystal structure will not change 
even under the overcharged condition. Further, the 
vapor-phase carbon fiber has high resistance against 
expansion and contraction, low water absorption, and 
superior conductivity. 
COPYRIGHT: (C) 2 000, JPO 



I 



(i9)0*s»iip;? (jp) (12) & ^ !|# ^ ^ (A) mmwrnm^xsimm^ 

#182000- 106187 
(P2000--106187A) 
(43)4;^aB ¥lS12^4^ 11 0(2000.4.11) 



(51) Intel.' 
HOIM 4/62 
4/02 
4/58 
10/40 



F I 

HO IM 



4/62 
4/02 
4/58 
10/40 



Z 

c 



f-73-K(#%) 
5H0 2 9 



«iEfi« *ti« mntM(DSc2 ol (^ e h) 



(2i)mBi»^ 


i^S^lO-279080 


aiymmA 000003539 








(22)milB 


¥JE£10^ 9 M 30 0 (1998. 9. 30) 








(72)5!M# gm mit 






*3«?5ia;iiKftia;ji3Ta4»io^ 












(74) A 100058479 












F3^-A(##) KK)29 AJOO AJ03 AJ05 AK03 AL06 






AUOl AU02 AU03 AU04 AU06 






AU07 BJ03 DJOS DJ15 EJ04 






EJ12 HJ02 HJD7 



(54) [mm<o^m **«»sK=:;«c«fi 



(57) 



8 




(2) 

1 

[0 0 0 1 ] 
[0002] 

[0003] m^^'Amm i L r (i. ee* J; fo i^frnmEE 20 
[0 0 04] cntfCML. ^mmm^^w^yi^mmm^ 

<. S6fcSJ^aK;?>i-2 0-6 O'CilOJEl^^Hr- 

[0 00 5 ] lt&^^L'J^jtjO^^. miia#*m^vS-;^^rfet^ 

^0 40 

[0 00 6 ] J:«:&5CCt3:. >^-ei>-Sit 
[0007 ] Buia^f*^^?g:n;x®tkcDiE@SfJW<h u 



Itgg 2000-106187 
2 

[0 00 8] L3&^L^c:^)5^. H?^b/ciEStt*4(iC=^-m 

i*f ) ^ssitc Lr 3 . 0 - 4 . 0 vmm(DmmmiiL^ 
(oii^mmm^ 1.5V ccj^j: e>T. Ma utc^ v ^Dv^tj v 
[0 0 0 9] tc^x. >(.\i:^^)um^¥Bmm^mr^fi 
L i'XL immci^bx 1 . 5vin&c^^ct^m 

htiXi^^^a #^C. x = 4/3, y=5/30tt*4. 
S^UccbTi. 5 v^^f ciTti^^eo^nrii-So ccdJ: 
m:x±m ^iELxh. 9 5 %«±<D]Km*i^^^^-ro 

Sfc. L i VL i^{iiC^PtLr3. 0VJ^±CDS{4* 
[0010] CC7:»cl:^^cC<b3&^6. Li.Tiv04*ffl 

i^fcv^'^j^r.'.xmmmm^tixi.^^. j^pg 

¥6-2 7 5 2 6 3-^^CCtiL i ^/L i ^fitcS^L' 
r 2 . 0 y iji±(Dmmmw.^7riTmM^j: z^nmcmnE 
L i «T i vO,€ffli^/cV^*^Az::xm?fe;:»5H^5txT 

C^^. ^tc. 1#ia¥7-3 2 0 7 84^^fg^Ct^L i 2 
Mn03-^L i Mn02^iE'Ett?4<bL'Tffll^ L i ,/3 

T i ,,,o,^?ci^tL 1 T i ,o.^mSW*4<t Lrm^€> 
[0 0 1 1 ] L-f)^Urj:^^h. mmUfc<£im^n(iCmfri^ 

[00 12] ^c:b\ L i«T i vO,^iEffiCCffll^/cy^ 

(Dm^^cj:'oxmtifcm^mmii^mmx^ ^ct^m 

^^^nXL>^i>(D(D. ^fcm^it^tlX{.>rj:{,>, cti 

[ooi3]M^(i. MMtLxv^0M.m^mi^^fcm 
x^m^-t^^iy-^^m^m-oxjE^trnmLxj^^m 

[0 0 14] CO:>^^rj:mm(>CMLXL i - A 

-A i^^cD^mmmtL i i ma^^tcuT 

ib^roii. IV (1. 5V-0. 4 V) fiffitC^CoT 

1. 5 vs^mrtfecbL-r^f^s^cc^^^. 



(3) 

3 

m« t ^ « ^ U h ^ u :t a X 5=- u > CD <i: ^ *£ a 
[0016] 

[0017] :^mmt.. m.tifc%'mmt^ -< 

[0018] 

^t'r^^<DX;h^. 20 
[0019] Buta^tga^^^^t*. HutayS^H^Cj^L 
r5^1 0#:a%CDfiI^r'^W?n-6Ct:^5$?^ ou„ 

[0 02 0] 

[002 1] m^\t:^'r:y \^:xmm(DlEm^ 1 F^CCE*. 
iE@2;&^iRiS^^nrc^^o CCDiESZT&^g-r^frfBiES 

g^nrc^eo mriaiESS&lcoMngpcc&j:. ffi^:^'x-ir 

7 *5<^0'HyfaiEffiffi 1 GS^JJOXCC ct 0 mil BiEffi^^ 1 
*5J:a^Safa:g#fl&7[^tciiiiaiES2. ^4*5cfc 

[0 02 2] :XCC, HutaiE62. :ft@5^(5J:CX-tr^^*^- 

^ 4 :te ct mvii^mwmc-^^^xum^cmm^ 40 

[0 02 3] ( 1 ) iE@2 

CCDiE@2^J. L i 4/3T i s/5 0475^6^c€>tS^g<f:. 

«3^JjniERK?fj^ ^ c <b ct (3 ^ n -s. 
[0024] mria^tgagei^affi^i. 0 . 1 - 0 . 

5Mm. S$:^U O'-l 0 0 Mmr^-5>Ci^5Jf^U 

[0025] mfia^fflis^m^ffiji. mmmmw^ci^iy 



IfPg 2000-106187 

4 

[0026] SrriB*£S«<b or ^j. m^\t^- ^jrhvy 
ji^^us.^ u>mi:m^^^ c tf)^x^ ^0 
[0 02 7] (2) nm^ 

[0028] m^^mnwnt Lx^t. m^^tA^ 

tii^X'^ha 

[0 0 2 9 ] gyta^^ivfi Lrti. mxktr^^u^-:^ 
[0030] mrfa*sas>j<b hx\x. m^\t:x^vi^ • ^ 

^7. (SBR) . :^;U7}<'^i^y^JH2Jl' 
P-X (CMC) . /J<U7" h^:7;l/;f DX^U> (PT 
FE) . ^i^y:? yfbt^- V7^> (PVDE) . x^u> 
-yat'U>-v?x>its-^^ (EPDM) . ^hU;!/ 
(NBR) . :7 '^.^fte-r: i;f'>-^^^ 

hVT^^l^^Px^U^ (PTr F 

wm^mx.^^^LLt'^x^^^ 

[003 1 ] ( 3 ) •fe/^•^-:$r 4 

[0032] ( 4 ) 

[0 03 3] frie^P*^JSiiL-C{J. M^t3?x^U>:^ 
-jK^^- h (EC) . r^-n fU>;d--*'^- h (P 
C) . •:/?-U>;^7-;t<'^- h (BC) . V ^ =9^)\^ti-ir>^ 
^^-V (DMC) . Vs.^)\^t)-^-^-\ (DEC) . 
x^;l/^^;b;^-7}<-t^- h (EMC) . T-:/^ci7i7 
h> (r-BL) . :^;vd^^>. r-fe Fx h 'J;!^, l . 
2 -5:^^ h^^S>x^e>, 1. 3 h4^->:7*pA>, 
^jUx-f-jU, f'h^tFu:?^>(THF). 2 

[00 3 4] Kftam^Miurtj. ':^{bu 

^C'A (L i BF4 ) . ^;;{tU>^';^»^A (Li 
PFs ) . ^mMWi')^^!^ (L i C 1 O4 ) . y 
fbat^V^'i'A (L i A s F. ) . h y:7>iU^P^i^> 
x;U7^>M»;^'^A (L i CF3 SO3 > . ^{br;bs 
X't7A';^»^A (L i A 1 C 1 ) . 



^>>^)l7i'^>m^ 5 K [L i N (CF, SO.) J t!*^^ 

[0035] mnmmmmmtsmdcM'^^mmm^t. 

0. 5-1. b^}i'yi^'r^ct-f)m^vi.\ 
[0036] i:i±^mLfc:^^mt^cmt>^0ykMmmiL 

[0037] C CDJ; 5 tj:mf&<fCj:in{^. iE^fS^Wtr* 
i w^T i s/30.ti:L i VL imfA^Sm^CLt: 

1. 5vr^0. flffi^*f4r&^^W»4^3:L i ^/L 
imfi^smccur^ov-e^s/cd?). i'fmnmn, 

[003 8] i/c. mn^JEmmmmx^^^ L i T i 

w . o . «^scmcD^ 0 ii L B#tc :fec igo >WL^mnm^ 

[003 9] $ ^tc. S5fiB^^Wcb urcD^fflft^lS 

rffi<. f)^-:>mmMmmmnx\.^^. -eo^^. cod 



[0 04 0] 

[0 04 1] (^e^i) 

<iEScDf^iS>^r. 7icg?{by ^^-^A (L i OH) tm 

it^^> (TiO,) t^^)Vttf)^4 : 5tc;^j:-SJ:^Cc 

u^L. "tom^^^mm^m^^. 8oo-cr2 4^ 

[0 04 2] mR>infcL i.y.T i ..^OM^ 

(rSeiH) (C^i^O. 2 jum. ©540-5 0 MmCD 

:f n X ^ b >3E&^&itu tSr£J^Wie:>r^ L r 5 lE^ L 



(4) 2 0 0 0 - 1 0 6 1 8 7 

6 

* /cm'-CilSl 6 mm. i^^O. 9 mmCD--iU ht^ 
Cc;jDEE^JfJL/Co O-^C^T. CCD-^^U-:; 1 5 O'Cr 

[0 04 3] <n^(Di'J^m>^vyx.-:X\i'y^^WM 

t'r^^'-j9'jk^mm^m:^^<^nL. 2 8oo'c<7) 

[0 0 4 4 ] ^Xi^r. mi^lEm^P^m(fCziu>( ^ji^tj- 

^iOimL. ;6^ofiflB:ft@*rtffiCCil:Sl Omm. fW-^ 
0. 0 5mmO-=.';r>^;^^x + :;^/^*>F^^>'^^iEgL/ 

(EC) h> (r-BL) <om^ 

20 si« : 2) cc 1 . o^jiyLmmofc 

^^^jgcDJ^S2 Omm. ffa 0, 5mm(Ozi^>m9 

[0 04 5] (tbmmi--3) JEm<DmmtitLXTnE 

[0046] f#e>n/c||]J^0ll 1 *5<fcO'J:b$5m 1 - 3 <^)Z: 

30 ^J^^rteteiour . a^^jirf^ic 2 o "0^-7 - i 4 bp^x 

tJ3. 2V-C*>o/Co 

[0047] x->^>^5^f^(Z)§-^XM?tktCOl=»r. 2 0 
'CCcr^^^^O. 5mA-C2. 5 V^^C^m^ If /c 
]Bcmm?i£0. 5mAT'0. 5 V ^ 5 -tf ^^Sfe 

[0 04 8 ] 
40 [^1] 







-y-Y'^^uSS: (13) 


mmm i 




2 1 8 






9 8 






1 1 O 






1 0 2 



(5) 



[0049] tJi 2^ l^^ibmh^^tj:J:^ ^cmMU tLX 

[0 050] (J|]te6^2- 1-2 -7) lEffiiUrL i 
^ 4 0 - 5 0 M m^D^tiS^i^« (^S^bp°D) <b 4< 



10 



2000-106187 
8 

[005 1 ] i^(^tifcmMm2 - 1 - 2 - 7 (Dn^^mi'te 

[0 052] S/c. 3IJgW2 -1-2-7 <DZ:ytM?{feCC 

0*CCcr^m^SfeO. 5mAr2. 5 V^T^m?-l^/^i 
f^. ]5Smfl?j£0. 5mA-C0. bV^vmm^i^. ^tl 

iB^2^c^-^, 
[0 0 5 3] 

^ss(m^^ (%) = mm^MX^m^m) x i oo 

[«2] 













/l&l^^ : 


#1E*t : 




(S) 


(%) 




10 0: 


4 


5 


2 5 6 


6 3 


HJte^J 2-2 


10 0: 


5 : 


5 


2 3 8 


7 3 


Ute^J 2-3 


1 0 0 : 


6 


5 


2 2 5 


8 0 


llJSf^J 2-4 


10 0: 


8 


5 


2 1 3 


8 6 


mmm 2-5 


10 0: 


9 


5 


2 0 9 


9 0 


UlSiPJ 2-6 


10 0: 


1 0 


5 


2 1 8 


9 3 


siis^j 2-7 


10 0: 


1 1 : 


5 


1 3 5 


9 1 



[0054] m%m2fjft^BMh*^tj:J:':,t,C^^m^m 30 
m^L i,,,T i ,,,o,mM (vS^W) K:>Ptur5~i 

oi^m%-cm^btciEm^^^fcmim2 -2-2-6 
B5taM«ffi)^«i*s 1 oim%^mx.^mmm2 - 1 

[0055] 

n/c^tlSm^^-M^-r^'Jl'l^tt^WL, 5V 40 



1 -iESffi, 
2-iESi, 

5 -AS, 

7 -nmm. 



C6) iRpll 2 0 0 0 - 1 0 6 1 8 7 



8 




